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Abstract 
The research objectives were to measure the concentration of progesterone and prolactin hormone and milk production of New 
Zealand White rabbit’s doe fed with moringa leaves meal. Blood sample was taken and centrifuged to separate serum and 
plasma. Then, the blood serum was analyzed applying ELISA method using ELISA kit EIA 1561 for progesterone hormone and 
rabbit prolactin ELISA kit cat no. E-EL-RB1223 for prolactin hormone. The milk production was measured daily by weighting the 
body weight of rabbit kids before and after milking. Data analysis using anova method applying program SPSS version 20 for 
windows. Moringa leaves meal fed tends to increase the concentration of progestrone hormone during pregnancy period and it 
decline sharply in post natal. The higher the level of moringa leaves meal, the higher the production of prolactin hormone at 
natal period. This fact doe to amino acids content of moringa leaf meal particularly essential amino acids. The main function of 
amino acid was in hormone and transmitter synthesis. Decrease of prolactin inhibitor and increase of prolactin secretion at 
natal period as an effect of amino acids content in moringa leaves meal. Increasing of prolactin level will followed by milk 
excretion. Increase of milk production caused by galactogogue effect of moringa leaves meal.   The increasing of moringa 
leaves meal level influences  milk production  in milking period and produces a higher body weight at post weaning period 
comparing with without the moringa leaves meal. Using moringa leaves meal is suggested in order it increase livestock milk 
production in dry land areas to overcome kid’s mortality problem.   
Keywords: Moringa leaves meal, New Zealand white rabbit, progesterone, prolactin, milk excretion 
Introduction1.
Moringa is the main vegetable in dry-land areas doe to its availabilty and low price. This plant is widely adaptive mostly in 
marginal land. The using of moringa leaves to overcome calf mortality at pre weaning priod in dry-land areas. The mortality of 
calf is influenced by the low production of milk doe to the insufficient nutrition consumed mainly protein and amino acid.  
Moringa contains protein and essential amino acids. As the material contents with equal protein and essential amino 
acids, moringa leaves have high contribution toward the increasing of growth and organism level of health mainly to increase 
rural community health, supplement for pregnant women   and to recover type 2 diabetes. Moringa also called as a life tree 
plant either as protein and amino acids that include other bioactive and useful to overcome malnutrition. Therefore, many 
types of research were conducted particularly its relationship with the growth and body metabolic change. 
There are various amino acids in moringa depend on plant species, yield age, and other environmental factors. 
Since it contains several of protein and amino acids, moringa leaves are sometimes used mostly to tackle problems 
encountered primarily related to the adequacy of protein. 
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Each amino acid plays a different role in the body, yet interaction between amino acids supports the growth and 
synthesis of amino acids, include body protein besides as source of hormone synthesis and transmitter. Many studies 
have extensively evaluated moringa protein that influences animal growth such as birds, rabbits, as well as other 
ruminants. The effectiveness of protein and amino acids in moringa as a source of galactagogue has been studied. 
Despite one of the roles of amino acids is a synthesis of hormone in the body, but there is lack of information related to 
the function of moringa leaves in influencing   synthesis of  progesterone and prolactin hormones of the body and also 
related to milk production, therefore this study was conducted to provide comprehensive information.  
 
 Materials and Method 2.
 
2.1 Experimental Animals 
 
Twenty-five New Zealand White (NZW) rabbit does about 1 year-old with average body weight 2.392±0.39 kg was put in 
an individual cage. Besides, 5 male NZW rabbits were also prepared. The breeding was done naturally. The formulate 
feed of the rabbits consist of carrots, water spinach and concentrate contained different level of moringa leaves’ meal. 
The fresh moringa leaves from East Flores Regency was sun dried and ground then mixed with other feed component as 
concentrate. Concentrate fed as pellet shape. Chemical composition and concentrate proportion were based on the 
standard of protein and crude fiber that needed by the rabbit as shown in Table 1.  
 
Table 1. Proportion of supplement-formulated feed 
 
Type of feed Nutrient content Proportion (%) / Treatments CP CF K0 K6 K12 K18 K24 
Fish meal 70.11 0.53 3 3 3 3 3 
Coconut meal 23.92 16.65 1 3 5 7 9 
Corypha gebanga flour 3.16 10.82 15 13 10 6 2 
Moringa leaves’ meal 32.7 7.55 0 6 12 18 24 
Soybean flour 40.69 10.74 24 18 12 6 0 
Mill corn 10.36 1.19 32 31 31 32 33 
Rice bran 9.57 24.27 23 24 25 26 27 
Salt 1 1 1 1 1 
Premix 1 1 1 1 1 
Total 100 100 100 100 100 
Total CP 18.09 18.03 18.03 18.09 18.17 
Total CF 10.35 10.5 10.56 10.53 10.49 
Note: CP = Crude Protein; CF = Crude Fiber 
 
The waste of water spinach was fed ad libitum, while carrot and the concentrate were fed 50 g/head /day.  
 
2.2 Blood Sample Analysis 
 
Blood samples were taken at 5 pm, in three times in order to evaluate progesterone and prolactin levels. First, before the 
rabbits bred. Second was during pregnancy. Third was one day after post-partum. The blood samples were taken from 
vena behind the rabbits’ ear in the amount of ± 3 cc, and then centrifuged   at 3000 rpm of speed in order to separate 
serum and plasma. The blood serum, were put into eppendorf tube and kept at -20°C temperature. Further, the blood 
serum samples were analyzed by applying ELISA method using rabbit prolactin ELISA kit with a catalog number E-EL-
RB1223 prolactin. While progesterone ELISA kit EIA-1561 was used for progesterone hormone. Birth weight of litter was 
weighed for each rabbit doe just in time of postpartum. Milk production was measured by weighing before and after 
milking of litter for each doe during the lactation period. Mortality rate was counted based on the number of litter death 
during the lactation period. Analysis procedure of the progesterone and prolactin was as follows: 
 
2.2.1 Progesterone Hormone 
 
The measurement of the rabbits’ progesterone level in blood serum samples were done by applying ELISA method using 
progesterone ELISA kit  EIA 1561.  Standard and antigen were 25 µL of the rabbits’ blood serum put into antibody coated 
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well. The tube, then, was incubated at 37°C for 60 min. The residual unreacted antigen was removed and added with 200 
µL Biotin-antibody in each well. Further, incubated the well for 15 minutes at 37°C. Aspirated fluid in the well and rinsed 
using wash buffer three times. Moreover, added with 400 µL HRP conjugate in each well and incubated for 30 minutes at 
the temperature of 37°C. The aspiration process was repeated and rinses the well using wash buffer 5 times. Then, 
added with 200 µL substrate TMB in each well and incubated it for 15 minutes at 370C of temperature (avoid it from the 
light). For stop reaction, added with 100 µL stop solution into each well. After 10 min read it using ELISA Reader at a 
frequency of 450 nm±10. 
 
2.2.2 Prolactin Hormone 
 
The measurement of rabbit prolactin level in blood serum was done by applying Sandwich ELISA using PRL (Prolactin) 
ELISA kit (Cat. No. E-EL-RB1223). Sandwich ELISA started by Coating antigen Prolactin. Standard and antigens in the 
form of 100 µL rabbits’ blood serum were put into antibody coated well. Then, incubated the well at 37°C of temperature 
in 90 minutes. The residual antigen that does not react were removed and added with 100 µL Biotin-antibody for each 
well. Further, the wells were incubated for one hour at 7°C of temperature. The liquid in the wells was aspirated and 
rinsed the well using wash buffer three times. An amount of 100 µL HRP conjugate were added to each well and 
incubated for 30 min at 37°C. The aspiration process was repeated and rinsed using wash buffer 5 times. Then, added 
with 90 µL substrate TMB in each well then incubated  for 15 min at 37°C (avoid the wells from light). For stop reaction, 
added 50 µL stop solution at each well.  After 5 min, read it using ELISA Reader at the frequency of 450 nm. 
 
2.3 Statistical Analysis 
 
Completely Randomized Design was used as experimental design consists of 5 treatments and 5 replications. The 
treatments were K0, K6, K12, K18, K24 = moringa leaves the amount of 0, 6, 12, 18, 24 % respectively. The data 
collected then analyzed by analysis of variance and followed by least significant difference test with used SPSS software 
verse 18 for windows. 
 
 Result and Discussion 3.
 
The result of nutrient content analysis of base ration as presented in Table 2 and concentrate as presented in Table 3.   
 




DM (%) CP CL CF NFE Ash 
---------------------  %  DM  ------------------------ 
Water spinach 9.26 24.24 3.07 18.29 40.25 14.15 
Carrots 15.09 18.82 5.85 10.08 57.13 8.12 
Note: DM = dry matter; CL = crude lipida; NFE = nitrogen free extract  
 




DM (%) CP CL CF NFE Ash 
------------------- % DM  --------------------------- 
Fish meal 89.28 70.11 4.84 0.44 5.06 19.46 
Coconut meal 87.54 23.92 11.90 16.65 40.47 7.06 
Corypha gebanga flour 90.22 3.16 0.67 10.82 81.94 3.41 
Moringa leaves’ meal 88,91 32.7 7.73 7.55 41.64 10.38 
Soy bean flour 89.26 40.69 15.30 10.74 28.02 5.25 
Mill corn 89.27 10.36 1.79 1.18 83.54 3.13 
Rice bran 88.94 9.57 10.45 24.26 38.47 17.25 
 
The experiment used the same quality of concentrate for each treatment as shown in Table 4 primarily the minimal 
amount of protein content and crude fiber for rabbit. 
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GE (Kcal/kg DM) DM (%) CP CL CF NFE Ash
--------------------------- % DM  ---------------------
K0 89.36 18.07 6.51 10.15 57.68 7.59 4280.94 
K6 90.59 17.93 5.21 10.50 58.25 8.11 4160.59 
K12 89.31 17.98 5.86 10.52 56.82 8.82 4265.90 
K18 87.93 18.01 5.61 10.69 56.49 9.20 4125.30 
K24 88.80 17.97 5.82 10.87 56.15 9.19 4103.20 
 
The values of the feed nutrient consumption are shown in Table 5.   
 
Table 5. Consumption and nutrient digestion 
 
Parameters TreatmentsK0 K6 K12 K18 K24 
Consumption:  
Dry Matter (g/kgbw0.75/day) 38.62±3.7 39.94±5.1 39.55±3.8 39.75±6.6 39.21±4.1 
Crude Protein (g/kgbw0.75/day) 7.75±0.7 8.08±1.0 7.97±0.8 8.01±1.3 7.93±0.8 
Crude Fiber (g/kgbw0.75/day) 4.90±0.5 5.27±0.7 5.16±0.5 5.22±0.9 5.24±0.5 
Organic Matter (g/kgbw0.75/day) 34.88±3.3 35.86±4.5 35.39±3.4 32.47±2.4 34.97±3.6 
 
The average of dry matter and other nutrients consumption were relatively similar for each treatment. It shows that 
moringa leaves’ meal has no influence towards the increasing of ration dry matter consumption. The research found that 
the consumption ratio value is lower than of the result of who reported that the value was 95.2 g/kgbw0.75. The difference 
may occur as a cause of different feed used and other environmental factors particularly the high temperature that limits 
the amount of ration consumption. 
The same values of ration consumption for each treatment have the same influence toward birth weight, littersize, 
and weaning weight as presented in Table 6. However, the increasing of moringa leaves’ meal levels tends to produce a 
higher birth weight as well as weaning weight.  
 
Table 6.  Birth weight, litter size, and weaning weight of the litter 
 
Parameter TreatmentsK0 K6 K12 K18 K24 
Birth weight (g) 45.98±6.8 46.14±6.2 50.73±7.9 49.90±4.6 53.19±4.5 
Weaning weight (g) 270.33±128.7 309.45±85.4 321.37±103.5 334.60±86.2 332.93±100.7 
Litter size 6.8±1.6 6.8±2.1 4.8±1.9 5.2±1.6 5.8±1.3 
 
The average birth weight is 49.19±3.1 g and it is higher than that as reported by with birth weight 42.07±0.76 g. However, 
the weaning weight gained to have a different result. Our weaning weight was 313.74±26.29 g, while reported that the 
weaning weight was 533.29±7.24 g. Several factors such as nutrition, age, and disease influent the litter size and climate 
implicate to the birth weight. Although there are similar values of feed intake between treatments, different levels of 
moringa leaves’ meal used tend to produce the different concentration of progesterone and prolactin hormones.  
 Despite its potential relationship between moringa leaves meal and concentration of progesterone and prolactin, 
there has no significant effect (P>0.05) on progesterone concentration and high significant effect (P<0.05) on prolactin 
concentration particularly during lactation period. A high concentration of progesterone hormone supports the process of 
fetus implantation onto uterus wall avoid premature beside other biologic function. The concentration of progesterone 
hormone increases since 2-3 day of pregnancy and reach its peak at the fourth of pregnancy period. The result shows 
that the higher level of moringa leaves’ meal has a significant influence (P<0.05) in increasing of prolactin hormone 
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Table 7.  Concentration of progesterone and prolactin hormones 
 












































Different superscript on same line shows the difference occurs (P<0,05) 
The elevated of prolactin level occurs due to amino acid compound in moringa leaves’ meal plays a role in limiting 
the concentration of prolactin inhibitor factor. Amino acids that contained in the moringa, such as phenylalanine, will be 
transformed into tyrosine amino acid that function to formulate protein, neurotransmitter include epinephrine, L-dopa, and 
norepinephrine.  The increasing of prolactin hormone influence the increasing of milk production of doe during lactation 
period as presented in Table 8, while milk production of each treatment from the week I until week IV are demonstrated  
in Fig 1.  
 
Table 8.  Milk production and litters mortality 
 
Parameter TreatmentK0 K6 K12 K18 K24 
Milk production in lactation periods (g/30 days) 1349±96.7b 1397.6±85.9b 1409±99.7b 1425.4±120.1ba 1555.8±71.4a 
Birth rate (head) 34±1.6 34±2.1 24±1.9 26±1.6 29±1.3 
Mortality (%) 41.0±19.6 36.4±27.4 19.7±21.1 19.5±21.8 15.24±15.6 
 
Different superscript on the same line shows there was a difference occurs (P<0.05). 
 
 
Figure 1. Milk production during lactation period (g/week) 
 
The increased level of using moringa leaves meal was followed by the increasing of milk production doe to galactogogue 
effect of moringa leaves meal.  The research found that the average of  milk production of each level of moringa leaves 
meal during lactation period was 1349±96.7 g; 1397.6±85.9 g; 1409±99.7 g; 1425.4±120.1 g and 1555.8±71.4 g/30 day, 
respectively. It is lower than reported by other studies such as who reported that rabbit’s milk production was 145±64 
g/day and 7636 g/30 day. The difference of environment condition, rabbit genetic as well as feed quality and type used 
are several possible factors cause the differences. Even though milk production tends to increase due to the increasing of 
moringa leaves’ meal, however the mortality rate was relatively higher than the previous study as reported by who 
reported that the mortality of rabbit litter was 14.4 % while reported that mortality of NZW rabbit litter at age of 0-21 days 
was 14.27±3,32 % in autumn and 14,98±3,19 % in summer. Our finding suggests that rabbit litter’ mortality commonly 
occurs at age of 1-2 week as shown in Fig 2.  
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Figure 2. Percentage mortality during the lactation period 
 
The litter competition ability to reach mamae nipple during milking influence the ability to live. The less competitive rabbit 




Our finding demonstrates the using of moringa leaves’ meal in ration increase of progesterone and prolactin hormones 
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